Characterization of the slow-growth phenotype of S. cerevisiae Whip/Mgs1 Sgs1 double deletion mutants.
RecQ DNA helicases from many organisms have been indicated to function in the maintenance of genomic stability. In human cells, mutation in the WRN helicase, a RecQ-like DNA helicase, results in the Werner syndrome (WS), a genetic disorder characterized by genomic instability and premature ageing. Similarly, mutation in SGS1, the RECQ homologue in budding yeast, results in genomic instability and accelerated ageing. We previously demonstrated that mouse WRN interacts physically with a novel, highly conserved protein that we named WHIP, and that in budding yeast cells, simultaneous deletion of WHIP/MGS1 and SGS1 results in slow growth and shortened life span. Here we show by using genetic analysis in Saccharomyces cerevisiae that mgs1Delta sgs1Delta cells have increased rates of terminal G2/M arrest, and show elevated rates of spontaneous sister chromatid recombination (SCR) and rDNA array recombination. Finally, we report that complementation of the synthetic relationship between SGS1 and WHIP/MGS1 requires both the helicase and Top3-binding activities of Sgs1, as well as the ATPase activity of Mgs1. Our results suggest that Whip/Mgs1 is implicated in DNA metabolism, and is required for normal growth and cell cycle progression in the absence of Sgs1.